CENTRAL ASIAN JOURNAL OF SOCIAL SCIENCES AND HISTORY 
VOLUME: 04 ISSUE: 06 | JUNE 2023 (ISSN: 2660-6836) 


CENTRAL ASIAN CENTRAL ASIAN JOURNAL OF 
CAS > Stuptes SOCIAL SCIENCES AND HISTORY 


Wo 


Journal homepage: https://cajssh.centralasianstudies.org 


IIpeemctsennocts IIpu M3yuennn ABaenna Iu@pakuun Cseeta 
Yactun Ha Kypcax Ontuka M1 Atromnoi Ou3znku 


Aégankamalios baxtusp Adqupa3sakoBu4 
Kapakasmakckuit rocyyqapcTBeHHbIt yYHuBepcuTeT HMeHH bepyaxa, mpodeccop kaderpsr Du3snku 


Baéaxosa ['y.13n6a 3unT6aeBua 
Hykycckuit rocyapcTBeHHbIit Meyqarorm4eckuit MHCTHTYT HMeHH AKHHMA3a, JOKTOPAHT Kadeyppl 
MeTOJMKH penosqaBanud (Pu3HKU 


AHHOTAalHA: 
PaccmaTpnBaeTca MCOb30BaHHeE Meyarormyeckoro MpHHuuMa SR TICEEMNED 
IIPCCMCTBEHHOCTH WIA U3yYCHHA HHTepdepenynU u Wudpakunu Article history: 


Received 09-Apr-23 

Received in revised form 15-Apr-23 
Accepted 07- May-23 

Available online 23-June-2023 


CBeTa, OTJ[CIbHbIX (POTOHOB M 3JIEKTPOHOB B Kypcax OITHKa U 
KBaHTOBad MexaHuka. [Ipemyiaraercd MeTOqMKa v3/1I0KeHHA 
yyeOuBIX MaTepvalow m0 gMdpakumM yacTuI, Cc eMHOi 
KBaHTOMeXaHHyecKkoii TOUKH 3peHua. B crarbe paccmaTpuBaetca 
IpenoaBaHHe OTICIbHBIX TEM Kypca ONTHKH UM aTOMHON (u3HKU 
10 MIpHHIMIy COracOBaHHOCTH IIpHMeHeHHA 3aKOHOB KBaHTOBOI 
MeXaHUKH. STO AaeT OombUIO 3ceKT B NOBBIMICHHM 3HaHHi u TPL EMCTREMEOCTS: 


yMeHuit CTYJCHTOB BBICIIMX y4eOHBIX 3aBeqeHHii B ycBOeHHU NHOCHeTOBATCIEHOCTS B 
(pU3H4ECKHX 3aKOHOB. oOpa30BaHHl, Kypc OMTHKH, 
Kypc KBaHTOBOM MexaHHKH, 


qudpakywa cBeta, WuppakunA 
OTJICJIBHBIX 3JIEKTPOHOB, 
CucTeMa KOMIIbIOTepHOo 
anreOppr Mathematica. 


Ku1rouesBble CJ10Ba: 


CreneHb w3y4ueHHocTH mpodsempr. JIo sToro ObLIO TpoBeyqeHO MHO*KeCTBO NCCIeqOBAaHHit 
lipeemctBenHoctu. M3 Hux FOxnukopa T.A. Ha JoKsaye «[IpeemcTBeHHOCTs B ipenoqaBaHun Pu3HKH 
Ha ypOBHe OCHOBHOTO HW cpegHero oOOmero OOpa30BaHHA» TIpHMepaMH IIPeeCMCTBCHHOCTH KypCoB 
(u3HKH HadaIbHOU, cpeqHeli HM OCHOBHOM WIKOJIbI ABJIAIOTCA 3HAHHA O 2KMBOM WH HEKMBOM pupose, o 
MeTOJ{axX I103HAHHA pUpObl, 3HAKOMATCA CO 3Ha4eHHeM CosIHa U BOJbI B 2KH3HM YeJIOBeKa, C TPeMA 
arperaTHbIMH COCTOAHHAMH BOB. TakoKe 3HAKOMATCA C BIMAHHeM CoJIHIa Ha %KH3Hb Ha 3emile, C 
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MOJeuIbIO 3eMJIH, C IOHATHAMUM TOPH3OHT, CTOPOHI TOPpH30HTA, BpalljeHHeM 3eMJIM BOKpyr cBOel OCH, 
IIOHATHEM CYTKH, TOU, JBHKeHHeM 3emMsIM BOKpyr ComHIa, IpH4HHaMu W3MeHeHHA BpeMeH Toya Ha 
3emuie, CMeHa JHA HW HOUN. Yuatca HaOIOMaTb 3a BLICOTOM Cosa B TeYeCHHM JHA, 3HAKOMATCA C 
YW3MCHCHHeM JVIMHbI TCHH IIpeMeTOB B 3ABHCHMOCTH OT BbICOTbI HCTOUHHKAa CBeTa, STO Ha CpeHbIM 
wWIkoIe HW BbICIIMM OOpa30BaHHeM ABIAeTCA OObUIOM MexarormyeckoH mpoOmemoi. A Ha 
3JIEKTPOHHOM pecypce Cmanuepa "Teopua uv lpakTuka peaM3alMii IpeeMCTBeHHOCTH B OOy4eHHU 
UIKOJIBHHKOB MH CTyY{eCHTOB" OyeT MpoOBeeH PeTPOCHeKTUBHIM aHasIM3 ycOBMi TpeeMCTBeHHOCTU 
oOpa30BaHHA, ero peasM3aluw B UCTOpHH efarormyeckoi MbICIM WM WpakTHKH oOy4eHua, 
CPOpMyJIMpOBaHbI TeopeTHYeCKHe OCHOBEI IIPeeMCTBEHHOCTH OOpa30BaHnag| 12,2]. 


Brpegenne.M3BecTHo, 4TO C TOUKM 3peCHHA MeCTOAMKUM penoyaBanua (u3NMKH O HaHOosee OOMHX 
3aKOHAX IIpHpOAbI MU ABIIAIOWIeHCA OCHOBOM BCero eCTeECTBO3HaHHA, CO3aeT OCOObIe ycOBHA Ip eé 
W3y4eHHH WU TpenoqaBaHwH Ha pa3IM4HbIX YpOBHAX OOpa30BaTeIbHOrO mpouecca. byzyuu 
KOJIM4eCTBCHHOM HayKOi, u3HKa TeCHO CBA3aHa C MaTeMaTHKOM, 4TO jemaeT e€ OcBoeHHe 
CpaBHUTeJIbHO CIOKHBIM. Ha ocHoBe (Pu3HKH POpMUpyIOTCA Hay4Hble 3HaHHA O TIpupoye H MaTepuH, 
MHPOBO33peHHe BbITYCKHHKOB (U3H4eCKHX HM MHKCHEPHBIX ciielMabHocTeli By30B. B pe3ysbTaTe 
3TOTO MpOBOAHTcCA OOMLIOH OOBeEM HUCCIeAOBATeIbCKUX PaOOT TIO HCMOMb3OBAaHHIO HOBbIX MCTOJOB 
oOy4eHHA, OCHOBaHHBIX, B TepBylO O4epeyb Ha OypHoe pa3BHTHe camo du3HKH UH Ha pa3sBuTHe 
cpeycCTB WH MeTOJOB OOy4eHHA, OCHOBaHHBIX Ha MOCeCHHe MOCTWKCHHA KOMIIbIOTCPHEIX HU 
HH@OpMalMOHHBIX TexHONOrHi. 3yecb ocodo mMposBideTca HeOOXOAMMOCTB obecrieueHHA 
HelIpepbIBHOCTH OOpa30BaHHA, BKIIOUAIOMelcA B CeO COrIaCOBaHHOCTh, IIpPeeMCTBCHHOCTb BCeX 
KOMIOHECHTOB OOpaz0BaTeIbBHOM CHCTeMBI Ha KAKO CTyMeHU Mmporecca oOyyeHuaA. 


MerToabl HuccleqoBaHnA HW TpeiioxKenna.B v3yaeHHH u3uKH TpHHWMM WpeeMcTBeHHOCTH 
OTHOCHTCA K Hee O TOM, YTO KOHICINHH MW NPHHUMIIbI, H3y4aeMble B OXHOM pa3jevle WIM Ha OHOM 
ypoBHe (bu3HKH, JOJDKHbI OCHOBBIBATBCA UH PaclUMpATb Te, KOTOPbie OBI M3Y4eHbI B IMpebIyuHAx 
pa3yemax WIM Ha TpeybIAyUIUX ypOBHAX. OTO O3HaYaeT, 4YTO 3HAHHA WM HaBbIKH, MOJyYAIeCHHbIe Ha 
OJHOM Kypce WIM Ha OJHOM YpOBHE, OJDKHBI ObITb HCIIOJIb3OBaHbI B KAYCCTBE OCHOBBI JIA H3y4eHHA 
Oosee COHKHEIX HU WPOABHHYTHIX KOHIeHMUMM B CilezyIOWeM. OTOT MIpHHUAM YacTo IpHMeHsAeTCA pu 
pa3spaOoTKe y4eOHbIx TporpaMM 10 @u3HKe M cormacoBaHHH OOpa30BaTeJIbHBIX CTaHapTOB 110 
(pu3HKe Ha pa3HbIX yPpOBHAX OOpa30BaHHA, TAaKMX KaK CpeHAA WIKONAa MU KOIIeZ>K. OH MomMoraeT 
yuallUMcA TOHATL B3AHMOCBA3b HU B3aMMO3ABMCHMOCTb (PU3H4eCCKHX NOHATHM WU MpHHIWMOB, a TakKxKe 
TO, KaK OHM ONMparoTca Apyr Ha Apyra. Hapayy c sTHM NearorMyeckui NpHHUM WpeeMCTBeHHOCTH 
B TIpolecce mpemoqaBaHuA ONTHKH MW KBaHTOBOM MexaHHKH TpeOyeT, 4YTOOBI KOHUWeMNMH u ueu 
JOJDKHBI ObITh IIpeCTaBJICHbl CTyCHTaM B JIOTHYeCKOM HM TOCTeMeHHO yCIOKHAIOMIeEMCA MOpAyKe. 
STO MO3BOJIACT HM 3aJ1O%KUTb MPOUHbI (PyHaMeHT 3HaHH U MOHMMAaHHA, perxye 4eM TepexOUTb K 
Oosee IIpOABHHYTHIM HW aOCTPAaKTHBIM KOHIUeMNMAM. Takoi MOAXOA Mosue3eH, MOCKOJIbKy OH TOMOraeT 
OYAYIIMM CiielMasiMcTaM yCTaHaBJIMBaTb CBA3H MOXY pa3JIM4HbIMH MOHATHAMH, JIy4Le 3allOMHHAaTb 
VW IIPHMeCHATb M3y4aeMbIM MaTepuall. 


Anasmm3 HW pe3yibTaTbI IIpopoqutca Oombiiad padoTta mo obecrIeyeHHIO MpeeMCTBeHHOCTH B 
w3y4yeHuH (v3HKH B OO MeOOpaz0BaTeJIbHBIX, CPpeHHX-CIIeIHaIbHBIX MM BBICIIHX Yy4eOHBIx 
3aBeyeHHax. EcTecTBeHHO, TaKHe paOOTbI MO3BOJIMIOT BbIABHTb KaK OOL[He 3aKOHOMePHOCTH B 
(bopMupoBaHHu WeslOcTHOrO (CHCTeMHOrTO) 3HaHHA O KOHKPeTHBIX y4eOHBIX MpeqMeTax, Tak HU 
MMeIOWMXCA HeMOCTaTKax B oMpeseseHuH cosepxKaHHaA UM OObeMa W3y4aeMbIX IpeAMeToR, 
HCHOIb3OBAHHA HEOOXOAMMBIX B KOHKPCTHBIX CJIy4adX MeTOOB H CpeycTB oOyueHuA. 3yecb MBI TO], 
IIPCCMCTBCHHOCTLIO TIOHMMaeM TOCIeCMOBAaTeIbHbIM Mepexoq OT OMHOM cTyMeHH OOpa30BaHHA K 
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apyroi, Bbipaxarolulica B COXpaHeHHH HM MOCTeMeHHOM H3MCHeCHHH COepxKaHHA, POPM H MeTOAOB 
oOyuenua. Tem, He MeHee, OTMeCTHM OTCYTCTBHe (YyHaMeHTasIbHBIX UcCcIeqOBaHHii oO 
3aKOHOMEPHOCTAX pa3BHTHA (YHJaMCHTaJIbHBIX 3HAHH CTYJeCHTOB MO pa3yIMYHbIM pa3jellaM 
(bu3sH4ecKkol HayKU. 


C dunocockot TOUKH 3peHHA ZSTOT IIPHHUMM COOTBeTCTByeT Hee KOHCTPyKTHBH3Ma, COrsIacHoO 
KOTOPOM KaxKbIM H3 Hac AKTHBHO (OpMUpyeT cBOe COOCTBeHHOe MOHHMaHHe MUpa Yepe3 CBOH OTIbIT 
HW B3aHMoOjelicTBHe c HuM. IIpHHuM IpeeMcTBeHHOCTH TakxKe OTpaxkKaeT Bepy B TO, YTO OOydeHHe - 
9TO KYMYJIATHBHBIM Tpowecc, HW YTO JOTM AOUMKHbI MOWYYHT WpouHEii dyHAaMenT 3HaHHi u 
HaBbIKOB, U4TOOI B JaJIbHeiIICM HMCTb BO3MOX%KHOCTb MIOHHMaTb VW IIpHMeHATb OosIee CIIOHKHbIC 
KOHIenMWHH HW Wen. 


B Teyenve paya JleT HaMH ObIO OOpaleHoO Ocoboe BHHMaHHe Ha BOIIPOCbI IpeeMCTBeHHOCTH pu 
TipeioaBaHu KypCOB OMTHKH, aTOMHOM u3HKH HW KBaHTOBOM MexaHHKH B paMKax MOJTOTOBKH 
ClelHasIHuCTOB 110 (PU3HKe B yHuBepcuTetTax PecnyOmuKu Y30eKucTaH U Apyrux ctpaH [6,10]. Ocodoe 
BHUMaHHe OBO OOpalljeHo Ha POpMUpOBaHHe 3HaHHii 10 ATOMHOM Pu3HKe HM KBAHTOBOM MexaHuke Ha 
OCHOBe 3HaHHi, MOUYYCHHBIX Ip U3y4eHHU Kypca onTuKH. IIpu stom Mpolecc OOyseHHA CTPOMJICA B 
OCHOBHOM Ha IIpHHIWie HHAMBHyasiu3alnn OOy4eHHA, OPHeCHTAalWH Ha CaMOCTOATEIIBHYIO y4eOHyr0 
JICATCIbHOCTh KaKJOrO CTYJeHTa, WIMpoOKorO MIpHMeHeHHA CHCTeM KOMIIbIOTepHOM ayireOppl u 
IIPOBeCHHA KOMIIBIOTEPHBIX JEMOHCTpaTHBHBIX IKCIIepHMeHTOB. HacTostee UccieqOBaHHe ABJIACTCA 
TIpowoMKeHHeM IIPHMeHeHHA IIpHHWWa MpeeMcTBeHHOCTH pH w3yYeHHH KBaHTOBbIX 
3aKOHOMepHOCTeH Ha OCHOBe 3HaHHH M0 BOJIHOBOM ONTHKe, a HMCHHO BOIIPOCbI H3JI0%KeHHA 
WupakuUHu 3IeKTPOHOB Ha JBYX WeJIAX MyTeM HCIOJIb30BAaHUA BEPOATHOCTHBIX KBAHTOMeXAHHYeCKUX 
MeCTOJOB, JaIOUIMX B KOHCUHOM C4eTe OAMHAKOBBIe Pe3YJIbTAThI C BOJIHOBOM ONTHKON. 


Metoquka H3y4eHHaA TupakiHu cBeTa Ha JBYyX IleAX Oba W3102%KeHA B Hallie MpeAbI Aye cTaTbe 
[8,68], rae H310x%KeHHe BOIIpOca TpoOH3BOAMTCA Ha OCHOBe OOBIMHOTO TpecTaBIeHHA O CO%KeHHM 
aMIVIMTy BOJIH HW MIpHHHMaeTca B pacueT B3aHMHad MHTepdepeHIHA BOJH, HAYUIMX W3 MepBolt u 
BTOpoH Wesen. 


IIpu u3yuenun AudpakMH dIeKTPpOHOB B OCHOBHOM IIpHHHMacTcA aHaOrM4nad Mpoleszypa pacueta 
aMIIIMTYAbI (BepOATHOCTH) C y4eTOM pa3HOcTei XO0B B3aHMHO UHTepdepupyrouux BoH. B 
pe3ysIbTaTe 9TOTO MOXKHO POPMUPOBATL Y CTYACHTOB CA MHBIX B3TIATOB Ha mpouecc PopMupoBaHHA 
HHTepPepeHUMOHHBIX WIM WHdpakKUMOHHBIX KapTHH He3aBHCHMO OT IIpHpOAbI HCHOUb3YeMBIX BOJIH. 
OyHako, B KBAHTOBOM MeXaHHKe TOCcIOACTBYIOT CBOH 3AKOHOMEPHOCTH UH IpHHUMMbI, IPHHUWWHasIbHO 
OTIMYAaIOWMe OT KIaCCH4eCKHX 3aKOHOMepHOcTeH. Peub “eT B MepBylO OYepeb O BEPOATHOCTHOM 
xapakTepe pe3yJIbTaTOB M3MepeHHii B KBaHTOBOM MexaHuke, 4YTO elaeT HeOOXOHMbIM 
HCIOJIb3OBaHHA MBICJICHHBIX IKCIICPHMCHTOB UH OosIee TyOoKorOo H3y4eHHuA e€ MaTeMaTH4eCKOTO 
ammapata. Kak loKa3bIBaeT OMIT, TOJIbKO IPH TaKOM MOAXOe MOKHO (POPMUpOBaTb Y CTYACHTOB 
3HaHHi O POPpMUpOBAHHUN HHTepPepeHUHOHHOM KapTHHbI C TOUKH 3peCHHA KBAHTOBOM MexaHUKH U eé 
CBA3M C BOJHOBOM ONTHKOM. 3aMeTHM, 4TO B KBaHTOBOM MexaHHKe cy0aTOMHbIe 4acTHIIbI 
OMHCbIBAIOTCA HAOOPOM KBaHTOBbIX COCTOAHHHM, KOTOpPble OlpeyemaIOT cBOlicTBa uacTuyb. B 
paccMaTpHBaeMOM HaMH CJlyyae 9TH KBaHTOBbIC COCTOAHHA MOLyT TakK2Ke UCIOIb3OBaTBCA JIA 
OlMcaHHA NOBeeCHHA CBeTAa, HalIpHMep, ero NOJAPH3alHH MW yIIOBOrO MOMeHTA. 


MBICJICHHBIM IKCICPHMeHT MO MpOXOXKACHHIO OTICJIbHbIX DICKTPOHOB Yepe3 WBYX ese OMMcaH B 
(beHHMaHOBCKHX JIeKMax m0 du3uKe [3,9]. AHanlorM4Hble 9KCIIeCpHMeHTbI 3aTeM IMpOKO 
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YCMOJIb30BaIHCb MHOFOUHCIICHHbIMM aBTOpaMHM C IeuIbIO HarsiAHOrO MpescTaBseHua u3y4aeMoro 
saBICHHA. Bocioub30BaBluMch usesxMH P.@evHMaHa, MO2%KHO peKOMCHOBaTb METO H3J10%KCHUA 
BorIpoca WIA CTYACHTOB CTaplwMx KypcoB OakaslaBpHaTa HW MarvcTpaHToB ciielMasbHocTH "u3nka", 
CYTb KOTOPOFO COCTONT B CJIe{yOWeM: 


PaccMaTpHBalorca 4aCTHIbI C MaCCaMH M, BBbUIeTAIOWJMMH W3 TOYCYHOrO MCTOUHHKAa C OAMHAKOBOM 
HepeJIATHBUCTCKOH CKOpPOCTbIO HW MpOxOAAT uepe3 ZBYMA Y3KHMH IeIAMH, pacilOJIO*KeHHbIX 
CHMMECTPpH4HO OTHOCHTEJIBHO HCTOUHHKAa Ha H3BECTHOM paccTOosHHH pyr or Apyra. [Iponeres uepe3 
We 4aCTHIUbI WomaqaioT Ha 9KpaH, Tae OHM MOryT ObITb 3aperucTpuHpoBaHsl. IIpu 9ToM, 
€CTCCTBCHHO, 3-34 BOJIHOBOM IpHpObl YaCTHI, BepOATHOCTh OOHAPy2xKeHHA YACTHI, Ha 9KpaHe 
OKa3bIBaeTCA He OJHOPOAHOH, a MMeCT XapaKTepHBble JIA HHTepdepeHUHOHHOM KapTHHbI MaKCHMYyMBI. 
PaccTosHue MexK IY MaKCHMyMaMH OlIpejesaeTCA Ha OCHOBe OCOOeCHHOCTH reOMeTPHU JKCIepHMeHTa, 
a TakKKe JJIMHbI BOJIHbI We bpotiua. [pu sTOM, Ha OCHOBe KBaHTOBbIX 3aKOHOMEPHOCTeH, yacTHLa, 


BLUIeTeBIAA H3 TOUKH 7,, OyqeT OOHApyxKeHAa B TOUKE 7, OlpeseuAeTca 0 Popmysie (7) = aa 
yams Gah 


i “ 
exp exp (Flr, —7|). Ha ocHope 9TOrO BbIpaxKeHHA, a TakK%Ke COrIaCHO CBOHMCTBaM aMIJIMTyI 


BePOATHOCTeH, JIETKO MO2KHO HaliTH aMIVIMTyAY BepOATHOCTH TOTO, 4TO BbUIeTaBLUad M3 TOUCHHOTO 
HcTOUHHKa S omayaeT B TOUKY A Ha dKpaHe HaOmogenua. [pu sToM AIA OOO3HAaYeHHA HCKOMOIt 
aMIWIMTYAbI BepOATHOCTeH cyIeqyeT UCHONb30BaTb WupakoBcKoe oOo3HayeHue (S) . To 
OOCTOATEIIBCTBO, ATO OGE We PactOOXRKeHbl CHMMCTPHYHO OTHOCHTEIbHO HCTOUHMKA 3HAYMTCIIBHO 
ylipoujaeT paccmatpuBaemy?o 3aauy. JlanbHenwiui xo W3102%KeHHA BOIIpOCa OCYIIECTBIIACTCA ITyTeM 
yueTa TeOMeTPHH SKCIeCpHMeHTa, HMCHHO, HCIONb3YIOTCA PaCCTOAHHA OT HaOJOAeMBIX TOUeK 0 
ujenet. IIpu 9sToM, Majloe paccTosHue MexKy WeAMU elaeT BCe paccTodHuA OT HadsIOaeMol 
TOUKH WO Wesel MOUTH OAMHAKOBLIMM UM 3TO OOCTOATCNBCTBO Ha OCHOBE IIPOCTBIX CcooOpaxeHuii 
IIPHBOAUT K HaxO%K]CHHIO aMIVIMTYbI BEPOATHOCTH OOHAPWKEHHA YAaCTHUI B TOUKe HaOmoZeHuA A u 
OlpeyeIeHHIO YCIOBHM €€ MAKCHMAJIBHOCTH. BaxKHO OTMETHTE, 4YTO IPH H3IO%KCHHU BOTIpOCa ClleLyeT 
CYMMHPOBaTb He BEPOATHOCTEH, a AMIVINTYAbI BepoATHOCTeH. B pe3yibTaTe STOTO JIA paccTOAHUA a 
M@KTY COCceqHHMH uppakKWUMOHHEIMH MaKCHMyMaMH TloslydaeTcA BbIPaKeHHe a = 2. = = 
XOpOIO H3BeCTHbIM H3 Kypca OMTHKH pe3yibTaT Wa ciyyaad WudpakwyHu cBetTa Ha AByx WeAx. B 
3TOM BbIPaKeHHU P = MV - MMITyJIbC YaCTHUBEI. 


3ecb CileyeT OTMETHTb, YTO NOJIYYCHHbIM pe3syIbTaT, KOTOPbIi HMeeT YMCTO KBaHTOBY!O IIpHposy, 
IIPHTOAeH AIA JOOBIX YACTHI C MMITyJIbBCOM P, KAK MACCHBHBIX, TaK H Oe3MaCCHBHBIX. 


CreqyeT OTMeTHTb, TIpH poBeyxeHuu BcexX BHAOB Yy4eOHbIX 3aHATHM Oba UCTOb30BaHa 
yHUBepcasibHad CHCTeMa KOMIIbIOTepHon areOppr Mathematica. OqHOM “3 KO"UeBLIX OCOOeHHOCTeIt 
3TOM CHCTEMBI ABJIACTCA C€ CIIOCOOHOCTE BBIMOIHATL CIIOHKHbIC CHMBOJIBHbIC BLIMHCIICHHA, TO esaeT 
ee WCaJIbHbIM MHCTPyMeHTOM JIA YCHeWIHOrO MIpHMeHeHHe MpHHUMMa WpeeMCTBeHHOCTH B 9THX 
oOmacTtax. OTMeTHM, 4TO B J[CMOHCTpall[MOHHOM UpoekTe KomMnmaHuu Wolfram Research Wolfram 
(WOLFRAM Demanstrations Projekt) umMeetca Oonbuiad KOJIeKIMA MHTepakKTHBHbIX Wporpamm, 
Ha3bIBACMbIX J{EMOHCTpalwaMu (Demonstrations), KOTOpble TpeHa3Ha4eHbl [WIA BH3yasIbHOrO HU 
WHTepakTHBHOTO MpesCTaBeHuA Ueli U3 pa3IM4HbIX OOsacTeli. Cpeqw HHX MOXKHO HaliTH Takve 
JeMOHCTpauMn, Kak "KOopllycKyJIapHO-BOJIHOBOH yaIv3M B JBYXUIeJIeBOM 9KCIIepHMeHTe”, 
IIPHrOAHble JIA JEMOHCTpalHv CAMHHUHBIX POTOHOB H Apyrux 4acTuL. 


JIpyruM ciioco6om uciomb30BaHHA cuctembl Mathematica B mpenoyaBaHHu OMTHKH UM KBaHTOBOM 
MeXaHHKH ABJIACTCA VCHOUb30BaHHe WHTepakKTHBHOTO MOJesMpoBanua. BctpoeHHble B CHCTeMy 
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Mathematica Bo3MO%KHOCTH BH3YaJIH3alHH TO3BOIAIOT CO3aBaTb WHTepaKTHBHbIe CHMyYJIALMH, 
KOTOPbI€ MOryT MOMO4b CTYACHTAM TIOHATL MOBeeHHe CBeTa H MaTepHH B pa3zIM4HbIX CHTyALMAX. 
Hanpumep, MOxKHO CO3aTb HHTepaKTMBHY!IO CHMYJIALMIO IKCIIECPHMeHTa C TBOMHBIMM WeaMu, Tye 
CTYCHTbI MOrYT H3MCHATb TapaMeTpbI SKCIIEPHMeHTAa, Take KaK paccTOAHHe M@XKTy WeAMH WIM 
paccTosHue oT wlewei WO oKpaHa, HM HaOmOsaTb, KaK 9TO BJIMACT Ha pe3yIbTHpylOUly1o 
qudpakuUMoHHyto KapTuHy. 


TakuM 00pa30M, IIpH pacCMOTpeHHH MBICJICHHOTO 9KCIICpHMeHTA 10 HHTepepeHUHIO YacTHL Ha JBYX 
UeAX MOKHO JOONTECA 3HAYHTeIBHOTO ycriexa B IOHHMAaHHH CyTH KBaHTOMexaHHyecKol TpHpoybl 
ABIICHHA WATepPepeHuMH WIM AMdpakyMuM YacTHU, a TakxKe TaKMX BaxKHbIX MOHATHH, KaK 
BeCPOATHOCTb, aMIVIMTy{a BeposxTHOcTH u Ap. Ilpu sTOM APKO MpOABIIAeTCA IIPCCMCTBCHHOCTE B 
oOy4eHHN B paMKax IipenoqaBaHHA pa3zJIM4HbIX pa3esIOB KypcoB OOMIei HM TeopeTH4ecKon Pu3HKH. 
IIpv 9TOM CyTb IIpeeMCTBCHHOCTH 3aKJIIOUAeTCA B YCTAHOBJICHHU HEOOXOAMMON CBA3H HW WpaBMJIbHOrO 
COOTHOMCHHA MEK Ty YacTAMU (PU3HKH Ha pa3HbIxX CTYMeHAX ero H3yUeHHA. 


BuiBosbl U1 WpHOKeHHA. CrezyeT OTMCTHT, 4TO IIPHHUHI IpeeMCTBeHHOCTH B OOpa30BaHHH - 3TO 
(byHAaMeHTabHbt aciieKT 93dd@eKTHBHOrTO penoyqaBanua u OOydeHHA, HeOOXOAMMBIM JIA 
ycnetmHoro oOyyeHHA cTyyeHTOoB. OOecieunuBad slOrMyuecKylO HU  MOCIIeOBATeJIbHYIO 
TOCMIeAOBATeCMIbHOCTh OOY4eHHA, BBOAA HOBbIeC MOHATHA TaKHM OOpa30M, 4TOObI OHH ONMpasNch Ha 
TIpeybiyyuMe 3HAaHHA, MH MpeOcTaBAd KaxKTOMy CTYJCHTY BO3MO%KHOCTb TpoaHasIM3HpOBaTb U 
IIPHMCHUTb MOJIYYCHHbIc 3HAHHA, MbI MOXKCM TapaHTHpoOBaTh, TO 3aBTpalHHe cielMaHMcTHI OyAyT 
TOTOBbI K OYYIIHM BO3MO%KHOCTAM OOy4eHHA HM CMOryT WOcTH4b Oosee riryOoKoro MOHHMaHHA 
lipeayiaraeMoro yueOuoro MaTepuaua. 
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